Neurotrophins increase motoneurons' ability to innervate skeletal muscle fibers in rat spinal cord--human muscle cocultures.
Neurotrophins, nerve growth factor (NGF), neurotrophin-3 (NT-3), neurotrophin-5 (NT-5) and brain-derived neurotrophic factor (BDNF), were studied in vitro in a coculture model of human skeletal muscle myotubes and rat embryo spinal cord explants, which enables the different steps of functional innervation to be followed, including neurite outgrowth, synapse formation and induction of contractile activity. We found that NT-3, NT-5, BDNF, but not NGF simultaneously induced a significant increase in the number and length of neurites emerging from spinal cord explants, the number of endplates per muscle fiber, and the area of innervated muscle fibers around each spinal cord explant. These results suggest that neurotrophins NT-3, NT-5 and BDNF enhance spinal cord motoneurons potential of innervation.